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(54) PROCESS FOR PREPARING PIGMENTS OF DIFFERENT COLORS 



(57) Abstract: 

FIELD: chemical industry. SUBSTANCE: 
process for preparing pigments of different 
colors with metallic luster comprises 
oxidizing iron pentacarbonyl (IPC) or nickel 
tetracarbonyl (NTC) with oxygen-containing 
gas in movable fluidized bed of particles 
from aluminium or graphite at 20-100 C in 
the presence of inert gas to broader color 
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range, pigments prepared by oxidation with 
FPC are additionally treated at 250-400 C. 
The color of pigments made of IPC is bronze 
on aluminium or blue-green of graphite, the 
colors of pigments from NTC are yellow, 
green . or violet of aluminium, and green on 
graphite, all having metallic luster. 
EFFECT: more efficient preparation process. 
4 cl, 1 tbl 
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MsoSpeTeHne othocmtca k TexHonorun 
nonyneHMH nurMeHTOB paannMHoro u^Bera c 
MeTanjiMHecKMM 6necKOM Ha ocHOBe 
anKJMUHneBbix n rpacpMTOBbix MacT^ 
MewyMHaTotf cpopMbi, KOTopbie MoryT 6biTb 
ncnonb30BaHbi npn n3roTOBneHnn SManeH m 
KpacoK Ha pa3JiHMHbix nonniviepHbix ocHOBax, a 
Taioxe npn n3roTOBneHMH pa3HH4Hbix npeAMeTOB 
KOCMeTMKM, HanpMMep nyApu, rpnivia, jiaKa Anfl 
Horrefi, n b KaMecTBe HanonHMTenePi Ana 
nnacTMacc, KepaMUKM, L^eMeHTOB. 

OKHcneHwe Kap6oHnnoB 
KncnopoAOOAep>Kaii(HMH ra3aMM no3BonaeT 
nojiynaTb nMrMeHTbl Ha ocHOBe okcmaob 



MaBecTeH cnocoS no/iyneHUfl nopouiKOB 
Kene300KCMAHbix nurMeHTOB pa3nMMHoro UBeTa 
npn OKuraHUM neHTaKapooHMJia >Kene3a (flK>K) b 
KMcnopoAe mjim KncnopoACOAep>KaiAeM ra3e npn 
TeMnepaType ropeHMH 300-1500 °C [1] 

M3BecTeH TaioKe cnocoS nonyneHMfl 
xejie300KCMAHbix m HHKenbOKCHAHbix nurMeHTOB 
pa3riMMHoro L(Bera, b nacTHOc™ KpacHoro m 
KopuHHeBoro L(Bera ppn >xejie300KCHAHbix h 
3eneHoro pj\n HMKeribOKCHAHbix nurMeHTOB Ha 
MacTMLiax cjiKJflbi Meiiiyfi4aToR cpopMbi, cornacHo 
KOTopoMy niOK hjih TeTpaKap6oHMJi HMKenfl 
(TKH) okhcjihkdt KnonopoAcoAep>KamMM ra30M b 
noABMXHOM KunniAeM cnoe npu 1 50-450 °C m 
KOHneHTpai^nn niOK nnn TKH b peaKi^noHHoR 
ra30Bow CMecM, He npeBbiwatoiAeM 5 06. [2] 

npu ocyinecTBneHMM aroro cnoco6a Ha 
noBepxHocTM cniOAflHbix MacTnu; o6pa3yioTCfl 
nneHKM okchaob >Kene3a hjih okcmaob HHKe/ia 
cqoTBeTCTByioLuero, khk yKasaHO Bbiaie, i^seTa n 
nonynaiOT COOTBeTCTBeHHO toto Me i\Beja 
nurMeHTbi o MeTannnnecKUM 6necKOM. 

OAHara no AaHHOMy cnoco6y nneHKM 
okchaob OKpaujMBaioiijiMX MeTajinoB noKpbiBaiOT 

nOBepXHOCTb CntOASHblX MaCTML( HepaBHOMepHO, 
mto yxyflUjaeT CBoficTBa nurMeHTOB. 

3aAaHa n3o6peTeHnn nonyneHMe nurMeHTOB 
pasnnMHoro i^seTa c MerannMHecKMM SnecKOM 
Ha ocHOBe anioMMHMeBbix m rpacpMTOBbix HacTHu 
HewyflHaTofl cpopMbi c paBHOMepHbiM 
noKpbuneM HewyflHaTbix nacTnq oKcuAaMM 
xene3a nnn HHKejin c WMpoKofi iiBeTOBOM 
raMMofl. 

3aAana pewaeTCH c noMombio cnoco6a 
nonyneHMH nMrMeHTOB pa3nnMHoro naera c 
MeTan/innecKUM 6necKOM Ha ocHOBe 
aniOMMHMeBbix n rpacpMTOBbix MacTMii 
MeaiyCiHaToR cpopMbi, saKTiKNaromeecfl b tom, 
mto niOK nnn TKH oKMcnaioT 
KucnopoACOAepxamuM ra30M b noABMXHOM 
KunHineM cnoe npu 20-1 00°C. 

npcmecc omcnemn no AaHHOMy cnoco6y 
i4enecoo6pa3HO npoBOAMTb b npucyrcTBMH 
XMMUMecKM HHepTHoro ra3a. 

nunvieHTbi, nonyneHHbie b pe3ynbTare 
oKMcneHMH riK>K, L^enecoo6pa3HO Taiwe 
TepMoo6pa6aTbiBaTb b B03AyuiHofl cpeAe npu 
250-400°C. 

npoBeAeHMe npoi4ecca owcneHMfl niOK nnn 
TKH npu 20-1 00°C no3BonfleT nonyMMTb 
paBHOMepHoe noKpbiTue neujyPiHaTbix nacTMi^ 
anioMUHun nnn rpacpura nneHKaMM okcuaob 
«ene3a nnn HMKenn n LunpoKyio i^BeroByio 
raMMy nurMeHTOB c MeTannnqecKUM SnecKOM. 
npu OKHcneHUM (1K>K Ha noBepxHocTM HeujyeK 
o6pa3yeTCR TOHKaa nneHKa m Y-Fe 2 0 3 , a 
nonynaeMbie nurMeHTbi b 3aBncnMocrn ot 
TonmnHbi nneHKM HMeioT 6poH30BbiCi i^BeT ot 
CBemoro ao reMHoro tohob c MeTannnnecKWM 



SnecKOM Ha ocHOBe anioMMHueBbix HacTHLj nnn 
CMHe-3eneHbiM MeTannnHecKnK 6necK Ha nepHOM 
(t>0He Ha ocHOBe rpacpMTOBbix MacTMi4. 

OKMcneHne TKH Ha noBepxHOCTU MeujyeK 
anioMMHMn nnn rpacpnTa npuBOAMT k 
o6pa30BaHMio Ha nx noBepxHOCTH nneHKM 
OKCHAa HMKena NiO, a nonynaeMbie nurMeHTbi 
MMeioT t^BeT ot >KenToro ao 3eneHoro m 
cJ)noneTOBoro c MeTannnwecKUM SnecKOM Ha 
MeiuyRKax H3 anioMMHMf), b to BpeMfl K3K 
nurMeHTbi Ha rpacpMTOBbix HacTML^ax seneHbiR 
MeTannnHecKMR 6necK Ha MepHOM 450He. 

npuMeHeHne xMMUHecKM MHepTHoro ra3a 
3aMeAnaeT npoi^eoc OKMcneHun Kap6oHnnoB n 
TeM caMbiM ynyniuaeT paBHOMepHOOTb 
noKpbiTMH HeoiyMHaTbix nacTMi^ oKCMAaMU 
MeTannoB, no3BonneT paciunpnTb i^BeTOByio 
raMMy nonynaeMbix nurMeHTOB. 

flonoriHMTenbHan TepMoo6pa6oTKa 
nurMeHTOB, nonyMeHHbix OKUcneHneM niOK npu 
250-400°C, no3Bon«eT pacwupuTb L^BeroByio 
raMMy nonyHaeMbix nurMeHTOB. B stux 
ycnoBMflx nponcxoAUT peKpucTannnsai^na 
raMMa OKCMAa xenesa b anbc|5a-cpopMy. TaK, Ha 
ocHOBe anioMUHneBbix MacTML( nonyneHbi 
nurMeHTbi, HMeioiAne 3onoTOM MeTannnnecKMM 
6necK, a Ha rpacpMTOBbix nacTMi^ax 

COOTBeTCTBeHHO nMrMeHTbl c 

KpacHO-cpMoneTOBbiM MeTannMHecKMM SnecKOM 
Ha 4epHOM cpone. 

npoBeAeHMe npouecxsa b hhhx 
TeMnepaTypHbix pe>KMMax yxyAiuaeT KanecTBO 
nwrMeHTOB KaK no paBHOMepHOCTM OKpaujMBaHMn 
HacTML(, TaK m no LiBeTy nMrMeHTOB. 

B KanecTBe nacTMq netuyMHaTOM cpopMbi nnn 
nonyHeHMP nMrMeHTOB ncnojib3yioT 
anioMHHMeBbie m rpa0MTOBbie nopoujKM 
MeLuyRnaToii cpopMbi c pa3MepoM HacTMi^ ot 5 ao 

300 MKM M TOniAMHOti OT 0,1 AO 1 MKM. 

npeAnaraeMbiM cnoco6 nonyMeHMfl 
>Ke^e3ooKCMAHbix nMrMeHTOB pa3HMHHoro i^BeTa 
c MerannMHecKUM 6necKOM Ha nacTML^ax 
MeiuyMMaTOM cpopMbi MoxeT 6biTb ocymecTBneH 
b CTeicnfiHHOM, BepTMKanbHO pacnono>KeHHOM 
UMnMHApunecKOM peaicrope c nonacTHOM 
MeiuanKOM. HarpeB cnioAbi ao Heo6xoAMMoti 
TeMnepaTypbi b MHTepBane ot 20 ao 100°C 
ocyinecTBnaioT c noMou^bio 

aneicrpoHarpeBaTenfl. HaBecKy antoMMHueBbix 
wm rpacpMTOBbix nopoiuKOB neaiyMMaTOM 
cpopMbi noMemaioT b peaicrop m HarpeBaioT ao 
20-1 00°C. B hmxhiokj nacTb peaicropa CHanana 
noAaeTcn KMcnopoAcoAep>KaiAMM ra3, b tom 
Hucne n BOSAyx, OHMineHHbiM ot nbinM Ha 
aapo3onbHbix cpMnbTpax, KOTopbiM cpopMMpyeT 
KunsiAMM cnoM. CKopocTb BpaiAeHMfl nonacTHoPi 
MeiiianKM cocTaBnneT 20-60 o6/muh. ITK>K Mnn 

TKH B CMeCM C XMMMHeCKH MHepTHbIM Ta30M 

noAaeTcn b MexaHMHecKM nepeMeiiJMBaeMbiM 
Kunmnkifi enow. CoAep>KaHMe KMcnopoAa b 
peaKL(MOHHOM rasoBotf CMeoM 6epyT b M36biTKe 
no oTHOnieHMio k FlIOK MnM TKH m pacneTa 
o6pasoBaHMn Fe203 mtim NiO COOTBeTCTBeHHO. 

B KanecTBe XMMMHecKM HHepTHora 
ra3a-pa36aBMTena Mcno^b3yioT asor, renuM, 
aproH, a^okcma yrnepoAa mhm Apyrofi 

XMMMMeCKM MHepTHbIM Ta3. 

KoHBepcMfl niOK npaKTMMecKM BcerAa 
cocTaBnneT 100% ra30o6pa3HbiMM npoAyicraMM 
oKHcneHun I1K>K fiBnnioTCfi okcman yrnepoAa 
CO, CO2. PacxoA ra30o6pa3Hbix peareHTOB 

MO>KeT KOHTpOflMpOBaTbCfl C nOMOLL(blO 

peoMeTpoB. 

nonyneHHbie nMrMeHTbl b pe3ynbTaTe 
oKHcneHMH niOK MoryT 6biTb AononHMTenbHO. 
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TepMoo6pa6oTaHbi b 3/ieKTponeMM, HarpeTotf ao 
250-400°C, Kyfla nx noMemaioT b 
MeraniinMecKOM noAAOHe. L\BeT m 
paBHOiwepHOOTb noKpbiTHa HewyflMaTbix MaoTMLi 
OKcuAaiuu onpeAe/iflioT BH3yanbH0 mjim c 
noMoiAbio CKaHnpyioiAero aneicrpoHHoro 
MMKpocKona, HanpuMep <JwiKinc SEM-505, a 
cpa30BbiPi cooTaB c noMoinbro 
peHTreHocTpyicrypHoro aHariH3a. KonnMecTBO 
oca>KASHHoro oKCMAa onpeAe/wioT c noMombio 
xuMMMeoKoro aHann3a hjtw no u3MeHeHKiio Beca 
HaBecKM. 

l\Ber noJiyMaeMoro nuriweHTa onpeAenaeTCfl 
TaioKe AnnTSJibHOCTbK) npoBeAeHna nponecca 
OKMcneHMfl, a TaioKe cpaicroM era 
AononHMTenbHoR TepMoo6pa6oTKM. 

nonyMaeMbie nurMeHTbi MMewT BbicoKyio 
TeKynecTb v\ He cnexcMBaioTcfl npn Annie/ibHOM 
xpaHeHnn. 

n p u m e p 1. B peaicrop 3arpy>t<aK5T 
nopoiuoK ajiioMMHUfi HewyPwaToR cpopMbi c 
pa3MepaMM MacTHL( 5-20 mkm b mnuMecTBe 150 r 
m HarpeBaioT ao 50°C. Bo3Ayx, cpopMnpyiomuR b 
peaiaope KunamMtf cnofl HeiiiyCiMaTbix MacTMi4, 
noAaior c pacxoAOM 223 nN, CKopocTb 
BpameHna MexaHunecKofl MeiuanKH cocTaBnaeT 
30 o6/mhh. B hmjkhkdk) MacTb peaicropa noAaioT 
cwiecb ra30o6pa3Horo niOK c 
ra30M-pa36aBMTe/ieM re/ineivi. PacxoA niOK 
cooTaBJiaeT 48 r/n. MonbHoe OTHoaieHne niOK u 
KUcnopoAa b ra30Bofi CMecu b peaiaope 
cocTaB/iaeT niOK: O2 1:2,5. KoHqeHTpaLjufl niOK 
b CMecu c ra30M-pa36aBMTe/ieM cocraBnaeT 5 
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Mepe3 1,3 h npoi^ecc npeKpamaiOT n 
nonynaroT 176 r paBHOMepHO OKpaweHHoro 
HMewmero 6poH30Bbifl u,seT c 
6/iecKOM. KoHqeHTpaLtMfl 
OKcuAa >Kene3a b nonyneHHOM nuriweHTe 
cocTaBrweT 1 5 Bee. 

npn TepMoo6pa6oTKe nonyMeHHoro 
nurMeHTa Ha soaAyxe npi/i 250°C b reneHne 1 h 
m ndene ocrbiBaHun nonynaiOT re xe 176 r 
paBHOMepHO OKpaweHHoro nuriweHTa 3onoToro 
qBeTa c MeTannnHecKUM SnecKOM. 

n p w m e p 2. B peaicrop 3arpyxaioT 
nopowoK rpacpnTa HewyiiHaToPi cpopMbi c 



pa3Mepaiviu MacTUL( 50-150 mkm b KonunecTBe 
100 r n HarpeBaioT ao 50°C. Bo3Ayx, 
cpopMnpyioiAMR B peaiaope KunaiAUM cnoPi 
cjiiOAbi, noAaiOT c pacxoAOM 108 ji/h, CKopocTb 
apameHHH MexaHuwecKofl MewarwM cocTaBfifieT 
30 o6/mmh. B hh>khk)K5 nacTb peaicropa noAaioT 
CMecb ra30o6pa3Horo niOK c 
ra30M-pa36aBHTe/ieM a30TOM. PacxoA f\\OK 
cocTaanpeT 69,8 r/M. KoHi^eHTpai^na niOK b 
CMecu c ra30M-pa36aBMTeneM cocTaBrmeT 15 
06. 

4epes 0,6 h npoLjecc npeKpamaioT m 
nonyHaioT 118 r paBHOMepHO OKpaweHHoro 
nurMeHTa, MMeioiiiero cnHe-3eneHbiR u,aeT c 
MeTannn4ecKMM 6necKOM Ha MepHOM cpoHe. 

nocne TepMOo6pa6oTKM nurMeHTa Ha 
B03Ayxe npn 300°C b B03AywHotf cpeAe b 
TeneHne 1,5 h nonynaioT paBHOMepHO 
OKpameHHbiR nHTMeHT KpacHO-MannHOBoro 
qBeTa c MeTannnnecKUM 6necKOM Ha nepHOM 

napaMeTpbi npoL(ecca nonyneHMfl m 
CBoRcTBa nurMeHTOB no H3o6peTeHnio Ana 
HecKonbKUX npMMepoB npeACTaB/ieHbi b 
Ta6nni^e. 

cDopiviyna M3o6peTeHMfl: 

1. CnOCOB nOJlYHEHMfi nUTMEHTOB 
PA3JlMHHOrO MBETA C METAJ1J1HHECKMM 
BflECKOM Ha ocHOBe MacTMU MewytfHaTofl 
cpopMbi, BKnioHatoinnti oKHcneHne 
neHTaKap6oHnna >Kene3a mjim TeTpaKap6oHnna 
HMKenn KncnopoAcoAep>KaiAMM ra30M b 
noABH>KHOM KunRi^eM onoe nacTim, 
OTDMHaioLAnKcfl TeM, hto npoL^ecc oKucneHun 
npoBOflHT npn 20 100°C. 

2. Cnoco6 no n. 1 , OTnuMatoiAMtfca TeM, mto 
HacTkmbi HeLuyMHaTOM cfiopMbi ncnonb3yioT m 
anioMUHun nnn rpacpnTa. 

3. CnocoS no nn.1 m 2, OTnuHaioiAn^cfl TeM, 
mto npoqecc OKHcneHnsi npoBOAf t b 
npucyTCTBMM xnMnnecKM MHepTHoro ra3a. 

4. Cnoco6 no nn.1 3, OTnuHaioiAnKcfl TeM, 
mto nurMeHT, nonyHeHHbiW OKHcneHneM 
neHTaKap6oHnna >Kene3a, AonoriHUTenbHo 
TepMoo6pa6aTbiBaioT b B03AyuJHoPi cpeAe npn 
250 400°C. 
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npn- 

Mep 


MaTepnan Hewyfl- 

HSTblX HaCTMI4, 

flucnepCHOCTb, 
Tun Kap6oHMfla, 
ra3-pa36aBHTe/i b 


npoqecc OKuc/ieHws 


flpouecc TepMoo6pa6oTKM 


TeMnepa- 
Typa, °C 


XapaKTepucTMKa 
nurMeHTa 


TeMnepaTy- 
pa, °C 


XapaKTepwcTMKa nur- 
MeHTa 


1 


A/HOMMHMM 
5-10 MKM 

niOK 

Ten mm 


50 


BpoHSOBbin 14B6T,' 
Merannmecmn 
6/iecK; paBHOMep- 
Has OKpacKa (Fe203 
- 10 Bec.%) 


250 


30/IOTOM UBeT, MeTa/i- 

nmecKnft 6/iecK, pas- 
HOMepHafl OKpacKa 


2 


A/llOMMHMM 

20-50 MKM 

niOK 
C02 


100 


OnoneTOBwCi L4B6T; 

MeTannvmecKM« 
QnecK; paBHOMep- 
Haa OKpacKa (Fe203 
-50 Bec.%) 


400 


ManHHOBUM MBeT, Me- 
Ta/i/iM4ecKMM 6^ecK, 
paBHOMepHaa OKpa- 


3 


rpatfiMT 
50-300 MKM 

riKX 


50 


CkiH6-3eneHbiCi 
Haer; M8Ta/i/iMMe- 
CKuii 6/tecK Ha nep- 

hom <J>oHe; 
paBHOMepHO oKpa- 
nieHHbiki (Fe203 - 
45 Bec.%) 


300 


KpacHO-Ma/iMHOBbiCi 
UBeT; MeTa/i/iMMe- 
ckmm 6/iecK Ha Hep- 

hom c|>OHe; 
paBHOMepHan oKpa- 
CKa 


4 


TpacfJMT 
50-150 MKM 
TKH 


100 


3e/ieHbii/i uaeT; Me- 
Ta/innwecKUM 6/iecK 
Ha nepHOM <|>OHe; 
paBHOMepHan OKpa- 
CKa 

(NIO - 40 Bec.%) 






5 


A/ltOMMHMW 
5-20 MKM 
TKH 


75 


Xe/iTbiH uBeT; Me- 
Ta/iAMHecKMM G/iecK; 
paBHOMepHaq oKpa- 
CKa(NiO- 10 Bec.%) 






6 


TpacjwT 
50-300 MKM 

niOK 


20 


U,eeT naTyHn; MeTa/i- 
nimecKMH 6/iecK Ha 
MepHOM c[)OHe; paB- 
HOMepHoe OKpatun- 
Bawne 


300 


KpacHO-3cwioTOH; Me- 
Ta/i/iwMecKuCH 6/iecK 
Ha MepHOM tJ>OHe; 
pasHOMepHoe OKpa- 
ujuiBaHne 
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npoflo/rxeHne Ta6/ini;bi 



npn- 

Mep 


MaTepMa/i Hewyii- 

HaTblX MaCTMH, 

AncnepcHOCTb, 
Tun KapSoHnna, 
ra3-pa36aBMTe/ib 


flpOLjeCC OKMC/ieHMfl 


ripoi^ecc TepMoo6pa6oTKn 


TeMnepa- 
Typa, °C 


XapaKTepMCTMKa nwr- 
MeHTa 


TeMnepaTy- 
pa, °C 


XapaKTepMCTMKa 
nMrMeHTa 


7 


Tpa<J)MT 
50-300 MKM 
niOK 

A30T 


100 


(y- Fe203 — 17 sec.%) 
TeMHO-BMUJHeBbIM i\Bev 

MeTa/i^nnecKuCi 6/iecK 
Ha nepHOM (pane; paB- 
HOMepnoe OKpaiUMBa- 
hmg (y- Fe205 - 33 
Bec.%) 




L^BeT MeAMj Me - 

TaVl/lMHeCKMM 

6/iecK Ha nepHOM 
<J)OHe; pasHOMep- 
Hoe oKpaujMBa- 
Hue 


8 


AflKJMWHMii 

20-100 MKM 
TKH 


20 


CBeT/io-3e;ieHbiR ubgtj 
MeTa/inwHecKMfl 6/iec*; 
paBHOMepHoe oKpauin- 
eaHne (NIO - 22 Bec.%) 


- 




9 


A/1H3MHHHM 

20-100 MKM 
TKH 
r e/iwtt 


100 


3e/ieHbi(i hb6t; MeTa/i- 
/lnnecKwii 6/iecK; paBHO- 
MepHoe OKpaiiinBaHne 
(NIO -31 Bec.%) 




- 


*10 


A/lK)MHHHpi 

20-100 MKM 

niOK 

Te/iufi 


120 


TycK/ibiCi Kiipnn4HO- 

Bue 5/iecKa; 
HepasHOMepHoe OKpa- 
ujuBaHne; npucyTCTBue 
MenKOflncnepcHoro 
(1 mkm) nopoiuKa y- 
Fe203 






*11 


Tpa<t)iiT 
50-300 MKM 
TKH 

A30T 


115 


TycK/ibift 3e/ieHwPi UBeT; 
OTcyTCTBwe 6/iecKa; He- 
paBHOMepnoe OKpaiuw- 

BaHne; npucyTCTBue 
Me/iKOAHcnepcHoro no- 
pouiKa NiO 







o 
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* npMMepu a/ia TeMnepaTypu oKHc/ieHwa 3a npeAe/iaMw 3HaHeHwft, cooTBeTCTByiomux M30- 
6peTeHMio, b KanecTae cpaBHeHMA. 



